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ABSTRACT

Effect of cGMP on Cajal Cells

Jeong Yu Jin
Director: Prof, Park Chan Guk

Graduate School of Chosun University

Electrical rhythmicity in gastrointestinal muscles is generated by interstitial cells of
Cajal (ICC) and many transmitters and hormones are mediated via production of cyclic
nucleotides (cyclic adenosine monophosphate; cAMP and cyclic guanosine
monophosphate; cGMP). However, there is no report how cyclic nucleotides might
affect pacemaker activity of ICC. For finding this, this study was investigated to cGMP
action on spontaneous pacemaker activities of cultured colonic ICC from mouse using
whole-cell patch clamp technique and live Ca*“imaging. Colonic ICC generated
spontaneous regular pacemaker potentials or currents in currents or voltage-clamping
mode. Cell permeable 8-bromo ¢cGMP inhibited the pacemaker potentials in colonic
ICC. Also, the inhibition of the pacemaker potentials was observed after the treatment
of zaprinast, selective inhibitor of cGMP-specific phosphodiesterases V and VI. And,
ODQ, a potent guanylyl cyclase inhibitor, itself increased the frequency of the

spontaneous membrane potential. Furthermore, S-nitro-N-acetyl-penicillamine (SNAP),

I1I



a nitric oxide (NO) donor, inhibited pacemaker potentials in colonic ICC and L-NAME,
an inhibitor of NO synthesis, itself increased the frequency of the pacemaker potentials
in colonic ICC. In live cell intracellular Ca®" imaging using Fluo-4, cGMP or zaprinast
inhibited the Ca”" oscillations.

In conclusion, cGMP or NO have inhibitory function on pacemaker activity in colonic
ICC and also ICC itself control the level of cGMP or NO production in normal

condition for regulating the frequency of pacemaker activity.

Keywords: cyclic guanosine monophosphate, colon, interstitial cells of Cajal,

pacemaker potentials, nitric oxide.
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Fig. 1. Typical trace of pacemaker potentials in current clamping mode
(A) and spontaneous inward pacemaker currents in voltage clamping

mode at a holding potential of -70 mV (B) in colonic ICCs from mouse.
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Fig. 2. Effects of 8-bromo cGMP on pacemaker potentials in colonic
ICCs. (A) Pacemaker potentials of ICCs treated with 100 uM of 8-bromo
cGMP in current-clamp mode. The effects of 8-bromo c¢cGMP on
pacemaker potentials in ICCs are summarized in (B) and (C). Bars
represent mean + SE values. p < 0.05: significantly different from
control. CON: Control, cGMP: 8-bromo cGMP. RMP: resting membrane

potential
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Fig. 3. Effects of zaprinast on pacemaker potentials in colonic ICCs. (A)
Pacemaker potentials of ICCs treated with 100 uM of zaprinast in
current-clamp mode. The effects of zaprinast on pacemaker potentials in
ICCs are summarized in (B) and (C). Bars represent mean + SE values.
*p < 0.05: significantly different from control. CON: Control. RMP:

resting membrane potential
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Fig. 4. Effects of ODQ on pacemaker potentials in colonic ICCs. (A)
Pacemaker potentials of ICCs treated with 100 uM of ODQ in current-
clamp mode. The effects of ODQ on pacemaker potentials in ICCs are
summarized in (B) and (C). Bars represent mean + SE values. *p <0.05:
significantly different from control. CON: Control. RMP: resting

membrane potential
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Fig. 5. Effects of SNAP on pacemaker potentials in colonic ICCs. (A)
Pacemaker potentials of ICCs treated with 10 uM of SNAP in current-
clamp mode. The effects of SNAP on pacemaker potentials in ICCs are
summarized in (B) and (C). Bars represent mean + SE values. *p <0.05:
significantly different from control. CON: Control. RMP: resting
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Fig. 6. Effects of L-NAME on pacemaker potentials in colonic ICCs. (A)
Pacemaker potentials of ICCs treated with 10 pM of L-NAME in
current-clamp mode. The effects of L-NAME on pacemaker potentials in
ICCs are summarized in (B) and (C). Bars represent mean + SE values.
*p < 0.05: significantly different from control. CON: Control. RMP:

resting membrane potential
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Fig. 7. Effects of KT 5823 on pacemaker potentials in colonic ICCs. (A)
Pacemaker potentials of ICCs treated with 1 uM of KT 5823 in current-
clamp mode. The effects of KT 5823 on pacemaker potentials in ICCs
are summarized in (B) and (C). Bars represent mean + SE values. *p <
0.05: significantly different from control. CON: Control. RMP: resting

membrane potential
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intracellular Ca®" oscillations in colonic ICCs. 8-bromo ¢cGMP (100 uM)

(A) and zaprinast (100 uM) (B) inhibited intracellular Ca*" oscillations.
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